
with enhanced new features and services. In 1996, TR

45.3 will undertake standardization of ,1 new digital speech

codec standard, as well as consolidation of the TDMA

related standards fClr both the 800 and 1800 MHz bands.

The TR-45.4 has completed standardization of aux

iliary services based on the analog standard tClr in-building

application. In addition, work on "A" 'ntertace standards

dealing with the base-station-to-switch retCrence point was

concluded with publication of 1.'1-634_ "MSC BS Interface

lilr Public 800 MHz." In 1996, the "ulxommittee is

expected to publish the next revision ofrhe 1.'1634
~

standard that will support operations at both the 800

,md 1800 MHz bands.

The TR-45.5 Subcommittee h'lS

concluded enhancements in several areas

as thev relate to 1.'1-95 Code Division

Multiple Access (CDNlA)-based stan

dards. Ballot of the proposed IS99

"Data Services Option Standards li)t

Wide Band Spread Spectrum Digital

Cellular Svstems," has also been con

duded, dealing with CDMA data capa·

bilities. Work Oil an Enhanced Variabie

Rate speech coder fc)r 15-95, has concluded

the mikstone where a cote algof1thm h'ls heen select

cd and enhancements will now be evaluated 'IS they pro

ceed. Ballot and publication of the standard is anticipated

in early 1996. Also in 1996. the Subeommir tee will con

solidate the CDMA-related standards .1t the gOO and

ISOO MHz bands.

ln support of its subcommittees, TR-4S has con

ducted Joint Experts Meetings (JEM) deahng with interna

tional roaming and emergency services. In addition, the Ad

Hoc Authentir<ltion Group has detined an enervplIon algo

rithm Illr application to the data stalllbrds within TR-45.

In 1995, an ad hoc group on standards compatibili

ty issues was created. Chaired Iw John McQueen, South

western Mobile Systems, the group hils conCluded an

mdustry survey relative to Control Channel compatibility

tCl!" the air-interhlce standards ofTR-45, and will arrive at

detailed recornmcndations earlv In 1096

Representatives Irom both TR-45 and TR-46 par

ticipated In till' annual meeting of the 'Working Party 8A

(\VP8A) ,)f the International Telecommunication Union

(TTU I WPi-iA \s the ITt; Radiocommunications Sector's

group whl<.:h adopts recommendations f(:Jr terrestrial mobile

radio wstelll'. The t· ..'1_ delegation successfully afteeted

adoption of !:' U.S. wireless standards.

Moving lilrw,mi in 1996, TR-45 will address the

convergence 01 standards activities to avoid duplicative

eftclrt .md d< ,ctlmentation.•

31



18·46
Mobile and Personal Communications 1800

1995 Activities

mandatc a single standard,

the current PCS standards allow the lllarkcrpbce to choosc

between several technologies

Privacy and Authentication (P&::A') Ad Hoc
Chair: Vacant

VICE ClAIR
TR-46
Stephen Jones
NECAmerica

as a result of the Communications Assistance tlJr Law

TR-46.1 Services And Network Rd'etence
Models

Chair: PJ. Louis, BELLCORE

TR-46.2 Network Interfaces
Chair: Douglas RolJender,
AT&T Network Systems

TR-46.3 Air Interfaces
Chair: Tony Akers, Motorola

Ent(lrCemenl Act (CALEA) will be rdocused on specific

aspects of DCS- 1900. The overall framework of this pro

ject will b,' as specified in the TR-45 Committee as

progress continues in that tlll"llm.

TR-46.2 IS generally tasked with intrastructure stan

danis to Sllpport Common Air Interface Standards (CAl)

and IS c< Illlprised of three working groups-Network Sig

mhng ITI{-46.2I ), responsible fIJI' Signaling System

t\ Ulll bel - (SSTi A-interface development; Intersystem

Operations I'CN-to-PCN (TR46.2.2), responsible tlJr

Mobile \flplication Part (MAP) development; and Inter

svstcm :---Jcrworking (TR-46.2.3), responsible fIX "Inter

working &. InreroperabiJity (1&1) Between Dissimilar

MAl's" lI1d network routing issues. TR-46.2's work on a

Ilumber of projel'ts has resulted in several interim stan

dank lutegrated Services Digital Networks (ISDN)-based

Ail1tcrbcc ([S-653), Frame Relay-based A-interface, S57

basl'd A i'lterbcc 115-651 Rev. A), SS7 Signaling Network

Routing, DCS 1900 MAP (15-652 Rev. A), PCS ISOO

nications (:ommission's

thc 1900 MHz band.

clJmmonly rderred to as

cations Services (P(:S)

band, originally called the

I XOO MHz band and now

With the federal Commu-

(FCC i dccision not to

TR-46 is authorized to

develop and ll1aintalll

perflmllance, com

patibility, interoperability

and service standards t<)r

the l'ersonal Communi-

Anil Kripalani
Chair, TR -46

Vice President, International

Technology & Service PlannitttJ,

QUALCOMM, Incorporated

The successful completion of the PCS A- md B-band auc

tions in 1995 has made it imperative that systems in the

1800 to 1950 MHz band bc deployed promptly. With

completion of the G-band auction, 1900 ,vlHz equipment

will prolifCrate, making it even more critical t(Jr approved

industry standards to allow compatibility Kross ditlerent

systems and for multiple manuflCturcrs te· supply equip

ment tllr PCS networks. In an eftlJrt to f'rovide tllr greater

choice in the marketplace, with multiple interface specitica

tions supporting altem'lrive system soluti< 'ns, TR-46 has

completed several standards !()r cach of the

air/network/intersystem interbces.

The TR-46.1 Subcommittee, responsible tlJr service

descriptions and system requirements, recentlv completed

Revision A of Interim Standard ([S) 104, "Personal Com

munications Service Descriptions tIll' IROO MHz." Work

on IS-104 Revision B is planned. New requirements tlJr

the A-interface were completed in 1995 a,. part of Project

Number (PN) 3307. The Subcommittees work on LawtiJi

Iv Authorized Electronic Surveillance (LAESj requirements



Intercept Access Service Requirements. PCS 1800 Emer

gency Service Requirements, Interworking/lnteroperability

Between DCS-1900 and 1541 Based \tAPs.

IS-653 provides a standardized Aintedace solu

non that utilizes the ISDN lower l,nTr' fi)r call control,

,1I1d t\on-Call Associated Signaling to transport the

,\1obilitv Management Applications Protocol }\1,\1AI')

being developed by Subcommittee TIS I r1l<" Frame

Relay-based work and the Code DivisIon Multiple Access

ICDMA) parts nfthe third A-interbc,', the SS7-based

,'\interf'lce document, 15-651, have becn transferred to

15-634. 15-651 will now t(Jeus on DCS 1900 in its

Revision A, currently in devclopmeIH

[n the area oflntersystem Oper'ltinns (PCN-to

PC:\!), TR-46.2 is responsible Illr MAl' work '1I1d has

recently tlnished work on a Telecommunications Systems

Bulletin (TSB) on [5-41, TSB 68, and on the DCS-1900

MAP, IS-652. The group's work Oil Revision r\ of IS-652

has begun.

TR-46.2 had intended to work jointly \\ ith TR-45

on LAES specifications. Atter reorganizing TR.J-6 III early

1996, the remaining work on IAES in this Suhcommittee is

intended to liJeliS on DeS 1900 support. This document

will then be used as input to the TR-45.2 I.Ar S Ad Hoc

Sub(( lmmittee .

The Interworking and IntLToperability project in

TR-46.2 is taskuJ to facilitate interworking ,me lllteroper

ability betweell systems using IS-41 .1I1d (;SM based

MAPs and to work on network routing issnes..'\s PCS

1900 svstems grow in popularin', II1terworking between

svstems will become even more impnrLlnt

By way ofbackgrollnd, bte m 1992, ,Ill ad hoc

Joint Technical Committee (j'n'j on Air Imcr::lCcs was

filrmed between T[A and Commiuee TI; the ·'"R46.3.3

Subcommittee is the TIA co-parent ofthe j'n Seven

Technical Ad- Hoc C;roups crAGs) IVere created to oversee

the candidate air interfaces propm,ed filr standardization.

During 1995, the fTC completed ITcommembtions filr six

air interflees that were subsequently balloted ..'-everal

American National Standards Institute (ANSI) ,tandards

and TIA interim standards documents helVe resulted. The

ITC was also responsible f(lr the ll'sllng of six systems to

« lITespond t.) the ab()\e air interfaces. Tests were perfilrmed

,11 an Illdustn testbed in Boulder, CO. Results were docu

mented .llld .Ire no\\' 'lVailablc. Improvements to some stan

d'lrds h'1\ l I"TIl halloted. Atter having fi.I1filled its mission

and completed its work, the JTC will be disbanded.

In 1995, the Privacy ,md Authentication (P&A) Ad

HOt SUlhOilll1lllittee was responsible felr generating the

three-\oluille set of PCS P&A Requirements that included

commoll rcquIITmCtltS, as well as those that applied to

DCS-19()() ,lilt! IS 41 hased svstems. Some work has been

merged \\\lh rR 45 's Ad Hoc Subcommittee on P&A.

nC:S-19()() rel.lted w< Irk is expected to continue in TR-46

III 1996

In the tIrst halt of 1996, TR-46 will undergo a reor

ganizatioll. tr.lI1skrring the ongoing development of a por

tion of it, ,;tandards work to other organizat.ions in order to

filCus lis .1ItcnlIon in kev areas. Participating in joint project

work with Olbei' standards organizations will be explored

throughout til< VC<IL.
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FO-2
Committee on Optical Communications Systems

Felix P. Kapran
Chair, PO-2

Principal Engineer,

BELLCORE

F
0-2\ charter is to

develop physical-layer

optIcal flber system

te5t procedures (OFSTPs I

and svstem design guides

and speCIfications to assist

suppliers and users of tiber

optic communications

technology. The Commit

tee', emphasis is primarilv

on the arrangement of

components into a fiber

Of)tic link, rather than on

the individual components

themseh es. The OFSTPs

Additional work ineludes studying OFSTPs for digi

tal or analog svstems which cover measurement of optical

tram,mIttcr output power and installed cable loss. Digita!

test I)rocedures address rcceiver sensitivity, electronic and

optlC',11 Jitter, reflcctions along the link, optical eye pattern,

bit lTrOi ratio. and single mode dispersion power penalty.

OF"T]' 4 "Optlc'll Eye Pattern Procedure," was published

In J995

Analog tC5t procedures, which in the coming year will

complete halloting f()r publication, cover receiver sensitivity,

(:arricr-IO Noise Ratio (CNRJ, composite second-order dis

tortion. composite triple-beat noise and cross modulation.

provide a standard way ro measure svstem parameters so

that results obtained by suppliers ,md USCl"S will agree with

each other. lnteroperability and multivendor compatibilitv

arc also important concerns of fJO 2.

FO-2's six subcol11mirrees address single-mode digi

tal and analog systems, optically amplified systems with

Wavelength- Division-Multiplexing (WDM J, multilTlodc

fiber and multirnode sy5tems (primarily point·ro-point

local-area network applications). Other work includes Optl

cal system terms, definitions and svmbols .. optical cable

placement, and system and Jetive component n:liabiJitv.

1995 Activities
Published in the past vcar, FO-2 has developed a guidelilll

document which addrdses Multimode Fiher Optic Link

TransmiSSIon Design, TIA/EIA 626

Work was begun in 1995 to extend EIA/TIA·559.

the single· mode document, to tI1clude longer wavelengths,

higher bit-rates, optical amplifiers, and WD1V1. Review work

was also started on EIA/TIA590. "Standard fll!- Physical

Location and Protection of Below Ground Fiber Optic

Cable Plant." In the area of actIve component reliability,

TIA/EIA-610, "Procedures fllr Calculating OptoelecrronK

Device Reliability," was made readv f(lr nballotting.

SUBCOMMITTEES:
FO-2.1/6.6 Joint Subcommittee on

Single-Mode Systems

Chair: Allen Cherin, AT&T

FO-2.2 Subcommittee on Local Area

Networks

Chair: Jim Kevern, AMP Incorporated

FO-2.2/6.6 Joint Subcommittee on LAN

Component Characterization

Chair: Paul Reitz, AMP Incorporated

FO-2.4 Subcommittee on Optical Terms,

Definitions, Document Control, and Safety

Chair: Joyce Kilmer, OPTOTEC

FO-2.5 Subcommittee on Outside Fiber
Cable Plant

Chair: Paul Devaney, BELLCORE

FO-2.6/6.10 Joint S1.lboommittee on

lkliability of Fiber Optic Systems and~e
Optical Components

Chair: Hakan Yuce, BEUCORE



In 1995,1'0-2 also continued to seek alliances with

related industry associations as the convergenCl" of technol

ogy remained a major focal point Test procedures con·

cerning the reliability of active components, svstem-level

temperature cycle endurance tests, and the modal proper

ties of light entering or leaving multimode components

were among the areas ofF02's interest. Updating glos

saries on fiber optic terminology ,md graphic Sl'mbols were

also on the Committee's agenda t()r the vear.

FO-2 also maintains liaison with Subcommittee

TI XI.5 on general test procedures and on optical amplifier

operations, administration and maintenc11Ke

In the international arena, close contacr IS maintained

vv~th international standards bodies. One is the Inrcrnational

Elcctrotechnieal Commission (IEC) Technical Committee

86 Fibre Optics, Subcommittee H6C Fibre Optic Systems,

Working Group I on Fibre Optic Svstems and Subsvstems,

and Working Group 3 on Optically Amplified Systems.

Another is the International Telecommunicatiol1 Union·

Telecommunication Standardization Sector (ITU-T) Study

Group 15 on Transmission Systems and Equipment, and its

Working Party 4 on Optical Transmissiol1.

In this capacity, TIll. documents, such as FO-2's

work on single-mode and multimode system design guide

lines, arc reworked and forwarded as U.S. contributions to

the international bodies. FO-2 made two such document

submissions to the ITU" In 1995, thcrc was growing inter

est in opticaJJy amplified subsystems, some incorporating

wavelength-division multiplexing in which FO 2 serves as a

body f(x U.S. review. The (:ommittee is also cldapting

international work on extended single-mode systems :Ind

analog transmission into TIll. documents.

In 1996, in addition to continuing proJects in

progress, 1'0-2 will address'

• Revision of the installed cable plan standard to include

protecrive measures to reduce the probability of cable

damage;

• Polarization-mode dispersion which can limit the band

width of long optically-amplified systems;

• Dispersion compensation that enables conventional

131 () 11111 tiber to be used in 1550-nm optically-ampli

tied ,I'stcms at long lengths;

• Accelerated measllfement of bit-error ratios to deter

mine ,"clilles belo\\' 10 -I 5 in short periods of time;

• Pown based measurement of optical extinction ratio, a

ncw dlre,·t and accurate method;

• !v1easurel11ent of tiber optic link optical return loss, par

ticularlvTltical to cmalog or high-bit-rate systems;

• CNR of Of)tically amplified systems;

• Gain and noise of optically-amplified WDM

su bsvstell1s.

111 I99(), the continuing thrust ofFO-2 will be to

produce new svstem design guidelines and system test pro

cedures which rdlect industn- needs in the continuing

advance.s of fJbcr optic communications technology.•

II



FO-6
Fiber Optics

F
0-6 is responsible ttlr

~eveloPing standards .

tor the components ot

fiber optics systems, includ

ing tibers, cables, splices,

sensors, waveguides, con

nectors, optoelectrollic

sources and detectors,

asscmblv tooling, and tools

ti)J' maintenance. The FO

(FO(IS" published in the TIA/EIA 604 series, which 'liT

a IlCW .1pproach to idelltitv critical dimensions required ttlr

st'lIld,lrdl/\I1g mating interfaces llsed by connectors and

other cOlnponents requiring connection to a system. Each

slal1lbrd lontains the requirements that detine the intertitce

bet\\ een the matmg clements till' a particular connector

tvpc 'file standard., 1l1<1\' be applied to connections to opti

cal device' as well as to tiber-totibcr connections. These

st'l11lbrds .lre ol1e clement in the overall COl1l1l:ctor spcciti-

cation s\stem.

1995 Activities

SUBCOMMITTEES:

FO-6.1 Fiber Optic Field Tooling &:

Instrumentation

Chair: Arthur Riedlinger, AT&T Network

Systems

FO-6.2 Terminology, Definitions &:Syntbology

Chair: Edwin Sakaguchi, StructurPd

Technologies Associates

FO-6.3 Interconnecting Devices

Chair: Tom Ball, AMP Incorporated

FO-6.5 Opto-Electronic Sources&: Detectors

Chair: CliffCarlson, NRaD - San Diego

FO-6.6 Fibers and Materials

Chair: Roy Love, Corning lncrrrpot'dted

FO-6.7 Cables

Chairs: Eric Loytty,.Siecor Corporation

Mike Kinard, AT&T

FO-6.8 Specification Structure &p~..

Chair: Steven Swanson, Corningl~ttd

FO-6.9 Fiber Optic Sensors

Chair: John Wahl, Corning Incorp4'tllJ'Id

FO-2.6/6.10 Reliability of Fiber~ ...~

and Active Optical Compon.ents

Chair: Hakan Tuce, BELLCORE

takes the standardizatioll

6 Commmee also under
Edward F. Mlkoskl, Jr.

Chair, FO-6

Mana,IJer, Global Fiber Optic

Standardization Pro.lframJ.

AMP Incorporated

of test methods, termi·

nology and symbology,

and issues relating to quali

ty assessment, reliability and intermateability. Since FO-6

uses the American National Standards Ins!iture (ANSI)-

accredited TIA standards development pn >cess for nearly all

of its projects, the final publications arc re,:ognized as Amer

ican National Standards. FO-6 is cllso ,1 SI rong supporter of

global standardization activities.

Since its inception, FO-6 has worked closely with

the U.S. Department of Detcnse (DoD) 'n creating Fiber

Optic Test Procedures (FOTPs 1. The DoD has conse

quently adopted many of these procedur,,'s along with doc

uments addressing tiber optic terminology. graphic sym

bois, and fiber optic connector intcrmatc.1bility.

Additional work of FOo involves ,Jevcloping liaisons

with system standardization etlilrts to (olltribute its compo

nent expertise as new areas begin to empl'ly photons.

FOTPs, compiied as the TIA/E1A 455 series of publica

tions, were a major product of the Committee's work in

1995. Nearly 175 standards projects arc in various stages

of completion and more than I 12 standards have been

published as American National Standards.

In 1995, the FO-6.3 Subcommittee worked on

hber Optic Connector Intermateabilitv ';tandards

38

I ~ l' I J



PO-6 addressed specifications covering most types

of fiber optic components, as well as Piber Optic Terminol

ogy as contained in the ANSI -recognized EIA 440 docu

ment. Members also fi:Kused on "Fiber Optic Graphic

Svmbols," EIA/TIA-587, the joint work of the PO-6 and

FO-2 Committees. FO-6 participated in round-robin test

ing, often conducted in close concert with the U.S.

:--.lational Institute of Standards and Technologv (NIST), to

evaluate new methods of measurement A recent example

is the internationaJ round-robin on fiber geometry being

driven by FO-6.6.

Internationally, FO-6 contributes to the U.S.

Department of State's u.s. National Committee Study

Group C, a participant in the International Telecommuni

cation Union's Telecommunications St,mdardization Sector

(ITU-'l') Study Group 15 Working Parrv 4. Additionally,

contributions to international standards activitIes through

the U.S. Technical Advisors to the fEe SC86A and SC86R

and active member participation on international working

groups havc resulted in remarkablv close harmony vvitb

documents produced within and outside the Furopean

Region. FO-6 made a total of 15 contributiolls to interna

tional standards organizations

In 1996 and beyond, PO-6 plans to strengthen the

material contribution to the development of international

standards and technology_ vVork on standards' harmoniza

tion development with international and regional standard

ization bodies to aid in the minimization of pi ltential trade

barriers remains a priority ti,r tbe Committee 111 the ensu

ing years. In keeping with this goal, FO-t> plans to incrcase

the number and quality of liaisons with other standards

development organizations to assist in preparing tiber optic

component standards for specific systcm apphcation

requirements.

FO-6 will also continue to studY component relia

bility, especially the significant advancements In fiber. Tbe

reliability of passive components such 'IS conncctors will

remain a key tiXllS of the Committee's work.

As well, FO-6 will tiJCus its attention on expanding

the standardization of tiber optic technologv to address

the needs of National and Global lntilrmation lntrastruc-

t'

tures (1'-:Il /e II) as once clear boundaries between

telecommunications, data communications and multi

media applications begin to blur.

(:ommittec activities anticipated in 1996 include:

• Pursuc recognition cIS the l' .S. coordination point ti,r

1E(: (alibr.ttion Documents througb the Metrology

group. under Subcommittee F06.1;

• Standardize and enter EIA 440 fiber Optic Sensor

rerms;

• Stud,' rellabilitv of adhesives in tCrrules;

• Creare sr.1I1dards tilr Angled End-Face connectors and

,Irrav tvpc connectors;

• Publish the tirst several ofa new series of FOCIS

document';

• Cre,ne standards ti,r isolators;

• vVork closelv with DoD to create industry standards for

transmitrns and rcceivers;

• Engage II· new standardization projects tor plastic fiber;

• Develop, with the National Institute of Standards and

Technology (NISTI, Standardized Reference Materials

(SRMs) tiJi' chromatic dispersion and Polarization

Mode Dispersion (PMD). International round robins

haw alre:ldy been conducted on tiber geometry, coat

ings, krnde geometry, and pin gaugc,.

.\
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ACTIVE STANDARDS PARTICIPATION
TIA Member Companies. Which Participate in

Engineering (~ommittees

3M

Action Consulting

ADC Telecommunications, Inc.

ADTRAN

AirNet Communications

Ainouch (:ommunications

AK1\11 Semiconductor, Inc.

Akatd

Alcoa Fujikura Ltd.

ALeS,a Division ofWiltcc, Inc.

Allen Telecom Group 1nc.

Allied Tower Company

Alps Electric (USA) Inc.

American Computer & Electronics Corp.

American Personal Communications

AMP Incorporated

Ando Corporation

Anritsu Wiltron Sales Company

Astronet Corporation

AT&T Network Systems

Augat Communication Products

Belden Wire & Cable

BELLCORE

BEL-Tronics Ltd.

Berg Electronics, Inc.

Berk-Tck, Inc.

Certe!ecom Laboratories, Inc.

Cincinnati Bell Intixmation Systems

C.S.I. Telecommunications

Celcore, Jnc.

Cellular Technical Service Company

Cehvave, R.F

Champlain Cable Corporation

Chromatic Technologies, Inc.

Cibernct Corporation

CommScope Network Division

Communication Certification Laboratory

Compaq Computer Corporation

COMSAT RS1 Plexsys Wireless System,

Com-Solutions

Consultronics

Coral Systems, Inc.

Corning Incorporated

Cresta Systems, Inc.

Dash, Straus & Goodhue, Inc.

Data Race, 1nc.

Datacom Technologies, Inc.

David Sarnoff Research Center

DC'v1 Indusllies, Inc.

Delrin,l (:orporatlon

Delta IntiJrlllatioll Systems, Inc.

Diamond USA, Inc.

DIelectric ('lt11mLlnications

DO\\ ('helllical l SA.

IlS( (', ,mmuniotions Corporation

DSP (;roup

L F johuson Company

L\stmal1 Kodak (:ompany

EnS Personal Communications

Hi-,1Iom Time & Frequency Products, Inc.

Fleoll1 Te,.:hnologies Corporation

Elite Electronic Engineering Company

Enl'rf<;Y I'ransf(mnation Systems, Inc.

Eric'o Prod ucts, Inc.

EricsS(lll

Ericsson Raynct

I'll, Testing/Testmark/Inchcapc Testing Services

EXH) t':O. Engineering, Inc.

hbcrtr< iI1 (:orporation

FUJitsu

Gammalink

«;lImil'

Uencral (:ablc Company

(;1· Corporate Research & Development

«,'noa T,'chnology, Inc.

(;c'ltek (:ommunicatiolls, Inc.

G'L1ld Fiber Optics

(;r,1Vh;n Electric Co, Inc.

(;TE (orporation

I-brris (orporation/Farinon Division

I-Llzcltll1c (:orporation

l-lcnkcb & McCov Inc.

Hewlett Packard

Hnachi Telccom (USAj

f lonlau" Inc

H lIghn l"etwork Systems Inc.

I1Ilvl ( 'orporation

Ill' Systems, Inc.

Illdependcnt Telccommunications Netw()rk

Interlligital Communications

II'1erl ,ink Technologies, Inc.

[ntcrn"tlon,11 Connectors & Cable Corp.

I IT J)lt;!COIl1

ITW i 111\

JRC Jntcrnational, Inc.

l"okLl';,li Electric America, Inc.



KRONE, Inc.
Leviton Manutacturing Co. [nc . Tekom Division

Litespec Optical fiber, L.L.C

Lockheed Sanders, Inc.

Marconi Communications Inc

Maxon America Inc.

Methode Electronics, Inc.

Microtlcct Company Inc.

Microtest, Inc.

Microwave Networks Inc.

MIS LABS

Mitsubishi Consumer Flectronic America, [n~.

Nloscom (:orporation

Ivlotorola

Multi-Tech Systems, Inc.

tvIxCom, Inc

NEe America, Inc.

Newhridge

Nokia Inc.

Nortel

Noyes fiber Systems

NTT America (Associate Member)

OK[ Telecom

Omnipoim (:, lrporatioll

OPTOTEC

Ortronics, Inc.

Pacitic Communication Sciences, Inc.

['<masonic Company

Panduit Corporation

Peninsula Engineering

PerfectSi te

Pert(lrmanCe Telecoll1

Personal Telecommunications Technologies

Photon Kinelics, Inc.

Phylon

Pinpoint Communications, Inc.

Pirelli Cables North America

PLEXSYS

3 COM Primary Access Corporation

Priority Call Management

Pllisecom/Hllbbell Inc.

QUALCOMM Incorporated

RAD Data Communications

Radish Communications Systems, Inc.

REDC()M I,aboratories, [nco

RELM Communications, Inc.

REI :TEC Corporation

Remee Products Corporation

RIFOCS Corporation

RITT'echnologies, Inc.

Rockwell [nternational Telecom Systems

RSA

Scientiti, Atbnta, Inc

SEA Inc 01 Delaware

Seiko Instruments l'SA, Inc.

Slurp Digit'li [nfornution Produets, Inc.

Siecor (, Irporati( 1Il

SIEMENS 'ltnllllberg-ClrlS(lIl

The Siell10ll ( :oll1panv

Sierra Semi., 'nduct, ,r (:orp, ,ration

Sony (:, Irp' ,r.lti( 1Il of Americ.l

Spectra 1,1I1~ ( :orpor.ltlon

Spec I"ran ( (l1"!lor,lti, 1n

Stantord T( kcomll1l,l1lications, Inc.

Stanilitc "'hili, Ltd

Steekasc I r c

ST~ l'echnologies, Inc.

SU1l11t(1l1lO l:lectnc I,ightwaye Corp.

Suttk\l'p"r.ltus/( '..,1

Synanllil T,·( 11Ilology, [nco

Teecol 1]« t1l l1lICS, Inc.

.rcchnopholl" ('orporation

Tcktn1lllS, 1":

TelCon \s~,'kiates of St. LOllis

Telebil (:orpor'ltioll

Telecom A!I.;Jvsis Systell1s Inc.

TriecOll1 Sollltions, Division of Sylllllletricom, Inc.

·["ciecOillllllil'.IGltions Techniques

Tcledvlll" Th.Tlllatics

Telidelll.II.(

Tellabs. [ll<.

'j csas Il1stnJments, Inc.

Thom.l' & Hetts Telecom Division

'l'homson ( :'lnsumer Electronics

Toshib,l AnH'rica Consulller Products, Inc.

TransCll'pt Internarional [.rd.

Triplet 1 (:oq'oratio!l

TUV l'rodlld Service, Inc.

U.S. Jntelco l'crworks

Undenvn!(')" I ,aboratories Inc.

Linidell Amc rica (:orporation

UNR !Zo11ll

Verilink (:orporation

Virgil1l,l Plastics Company, inc.

Voice I'rocessing (:orporatio!1

vVavetek C(lmmunications Division

The \VIlTm, >ld Company

Yamah.l Systems Technology

Yazakl Managelllellt Co. Inc.

York T':chlloloh"l" Inc.

*Li.l"t dett"rm ined based on 71A database as of December

1995. 'iukin"t to challifc.
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Adcomm Engineering (:omp'lIlv

Alabama Power Company

ALLTEL Sugar Land Telephone ( Olllp'llll

Alphagary

Amcrican Express

Amcritech Mobile Communic,uiom

Anixter Brothers, Inc

Apple Computer Europe

ARCO

Aster Associates

Audiovox

Ausimont lISA Inc,

Avantck, [nco

Ibyer Engineering, ['('.

Bazon,Cox 'llld Associates, 11ll'

BC Tel Mohilitv CelluLt!

Beacon Ass( lCiates

Bell Atlantic

Bell Atlantic NYNEX Mohde

Bell C:'lllad'l [nternation'l i

Bell Mohilitv

BellSouth

BellSouth ('ellular

Beta Laboratory

Bonneville Power i\dll1inistrat ion

Boo/., Allen & ]iamiltol1

Brooktrolll Tcchull!Ogl'

Business (:, llllllllllll,'atlOI1S Snviees

Cajun Town Svstems

CBS Televisloll Network

Celltral Tower

(:ognisys, ]11"

Columbia Spectrum l\1anagemel11

COMCASI Corporatioll

C< lI11dial

(:ommtran Consul ring

( :Olllscarch

COil tech Research

Cornt()rth i\ssociate:s

(;ose:ntini Associates

CSC

Daikin America, [nc

dB Consulting

DES (ollsulting, [nco

Dlgit'li Equipment (:orporation

Dip!om,u i, Resolutions, [nc

Dotv .\Ioore 'I; )VI er Services

[)S1\\ Ik" >tech

EBS, Inc

E(;&(; Fiher Optics

FI.F .\ I()( :HEM ~A

Elkh,1It I elc:phonc Compall\'

EI 1',1,,) i<'ltma! (;'IS

Ueu n >11k Research, [Ill'

E,\'1I ( 'olllllHlnicatiolls Corporation

E"", (;r'I\I!,. Lngineering Products

I<lilt , >//; ( (>mpanl

Fihe'I"c \,,( 'CI,IlL',

FLICk ,": i' 111/ (', Insulting Engil1l:ers

Fluke ('(,qlor'llillJl

Fluk, jobl \bnul'lCturing Company

FOlllluLd" rill

C;,'Olll'VV >.ltellil,' (:olllnlllllicatJlllls

Ibrkl B.1.kr <:X !'olts

, Lt\I' ,nh Ill'

I Llv. 'J Mil ,'ocolllputer Products

11,'Il.lns,,: ('Oll1l11ullicatJ()I1S

Hnl 1.111 \ Idlel [llCorporated

11 Jr( , t':, ,11'i,

!1ll,l, hi ( , hie

lild··ill,11 ,,/WWD

!llIF! Ic" ,'I rn.ltl (', ,III1'.1111'

Ii 111' .a/1 ( 111lIlHlIli",lrions

lle\ ·"",1, I "

Jilin' >IS .')1;:C TIlII Auth(Jrill'

!1.'\ Inc

lap;l Rad 0 Company

K:\I

KF\\B

Klil1l Iron & Steel [IlC,

The: Knoll Croup

KrC,IL';lT ,\" "iates, [Ill',



Lanier Worldwide, Incorporated

LCC, Inc.

LeBlanc & Royle

Lockheed Martin Energy Systems

Malouf Engineering International

MCI Telecommunications

Microcom Incorporated

Microsot!: Corporation

Microwave Dl'velopment Lab, InL.

MITEL Corporation

Mobile Engineering

Mobile Systems International

Mod-Tap

MoHatt, Llrson & Johnson, Ill(

,'v1orrisoll Hershfield, I,td,

NBC Television :'-letwork

National Semiconductor (:orpor,ltion

Nelson Firestopping

t'\ew Brullswick Telepholle

NYNEX

OCOM Corporation

Ohio Edison COl1lpany

Pate Engineering

Paul J, Ford & Company

Penril Datability Networks

PEPCO/UTC

Pirod, Inc.

Prestolite \Vire (:orporatioll

Prior Scientitic Inc,

Public Broadcasting System

QuiekClll Corporation

Racal Datacom

Radio Dynamics Corporation

RaDSCIT, Inc,

RA,v1 Communications ('onsultants

RCA Corporation

Ricoh Corpor,uion

RGP, Inc,

Rogers Camel, Inc,

Satchell Evaluations

Scope Communications

Siemens ROLM Communication, Inc.

Sioux Falls Tower Specialists

SNET Cellular Inc,

Southern Companv SerVices

Southwestern Bell Technology Resources

Sprint ('('Ilubr

Sprint (, lrf" ,ration

Sprint I, lcal Teleph< l11e Division

Stainless, 11K'

Stellar ('ol1lll1unicatHl11s Inc

Stentor Resolll'ce Center

Strucw",li Sl'stel1ls ') cchnolos''Y

Stnlclllred '\'cchn, ,II ,gics Associates

Super!nr M. ,duLl1' Products, Inc.

SvmbH llllCS

TComnl Scr\lces

rDK SI stuns Dcvelopmcnt Center

Telecollll11unlcation Electric Protection

rcradl'lK 'r"kcollll1lunicltinns Inc

Telecoill :".!"h (onsulting

TelstTJ

Te\al('

Telas (;as TLlIlsmission Corporatioll

Tholll,ls ,~ Betts Premise \Viring

Thought (:, lIlllllllllications, Inc,

Time \ \',lm"1 TclecommullIl'ations

Town !ecl1llolugy

Tr.lI1s-;\lcdl.1 Group Inc

UB \!(!work"

Ullgenn.lIl1l Bass (Tandem)

Unloll !).h:ili· Railroad

lInisvs (or!'

llnilel Sltl "I \Vaterloo

US ( ,llul.ll

US WI ST \,lvanced Technologies

US W!SI '-cw VectOi

USWISI

USA bronll,ltlon Svstems Engineering

un
Utilities (:OlllI11UIllGltions (:ouncil

ValmO!ll Industries

Vertex COl11l11ulllcJtions Corporation

VVeiSIll.111 Consultants, [nc,

Westcl II Muitiplo

Xe!'<l\

XIRO ltv1
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G01Jernment Agencies.Which Participate
in TIA Engineering Committees

Administration Office of u.s. Courts

Hureau of Land Standards Management

Defense Electronics Supply ( ;entcr

Defense Int<mnation Systems Agencv

Defense Logistics Agency

federal Bureau of Investigation

Federal Communications (:, lmmissi, 1Il

Federal Home Loan Mortgage C0'1)oratioli

General Services Administration

Industry Canada

Immigration and Naturalization Service

Michigan Department of Public I kalth

National Air and Space Administration

National Communications System

National Institute of Standards and Technology

National Seculity Agency

National Telecommunications and Inti>rInation Administration

New York City Police R.llbo l.'lbor'll(Jr"v

State of Florida

U.S. Air Force

U.S. Army

U.S. Coast (;uard

U.S. Department ofAgliculture

U.S. Department of (;ommlTc"C

U.S. Department of Defense

U.S. Department of Navy

U.S. Department o!"Stale

U.S. Forest Service

U.S. Secret Service

OTHER'INmIES WHICH PARTICIPATE IN TlA
ENGINEERING COMMITTEES

Association of Public Safety Communications
Officials (APCO)

Building Industry Consulting Services International
(BICSI)

Canadian Standards Association (CSA)

Cellular Telecommunications Industry Association
(CTIA)

Electro Federation ofCanada (EFC)

Multimedia Telecommunications Association (MMTA)

National Electrical Manufacturers Association (NEMA)

Solar Energy Industry Association (SEIA)

United States Telephone Association (USTA)

T
IA would like to thank the fi!llowing

companies for theirgenerous contribution

toward the production ofthe 1995

Standards and Technology Annual Report.

Alcatel NA Cable Systems, Inc.

AT&T

Benner-Nawman, Inc.

Ericsson, Inc.

Global Engineering Documents

Motorola

Panasonic-Matsushita

Siecor Corporation

STANDARDS AND TECHNOLOGY DEPARTMENT

Seated from left to riWlt, Eric Schimmel, Vice President; 7hallos

/(tprl"lJs, 1>iratll1" o('n'chllical c:r' Re.Hulatory Affairs; Roberta

8rfrdol, f)trfctm' of Teclmical c> R~lfulatory Affairs; and

/){1Il !Jar!, EIA/TlA Vi,.,. l'rc.ridcnt, Standards&Technoll~qy.

Stallliir~rr, fhnn lett to f"~qht, Gladys Fernandez, Techrtical &'

Rt;rrulatorl' Affairs Ajsistant; lvfichael Wallis, StaffA-fsistant;

Stepllfmir fones, n'clmical 6- Re,lftdatory Affairs Assistant;

SU-fIJr/ Hm,lrr, Manct;qn; Technical & Rc.qulatory Affair..-;

mut SIJazm Azhm; Standards Secretariat.
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